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^© Pofyprenyl compounds, processes for preparing them, and pharmaceutical composition containing them. 



CO- 
OT® Novel potyprenyl compounds terminated with a group of 
CD 

O) 



-0-(X) m -COR 



rt in which X, m, and R are as defined in the specification, 
III processes for preparing them, pharmaceutical composition 
containing, them, and use of them for the preparation of a 



medicament having antihypercholesterolcmic activity for the 
treatment of arteriosclerosis are described. 
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POLYPRENYL COMPOUNDS, PROCESSES FOR PREPARING THEM. AND PHARMACEUTICAL COMPOSfTlON CONTAIN- 
ING THEM 



Tne present invention relates to a pofyprenyt com- Particularly, the present invention relates to a poly- 

pound having an excellent pharmaceutical activity. prenyl compound represented by the general formula (I) 

CH, CH 3 

H-(CH 2 -C-CH-CHik; CH.-C-CH-^~^S-(X) 5 COR 
II "II Vzi/ 

A B Y Z 

(I)* 

wherein aO of A, B, Y and Z stand for hydrogen atoms, or 
A and B, and Y and Z, form each a angle bond when 
taken together, n stands for an integer of 0 to 2, X stands 
for a group represented by the formula 

-C-CH- 
I I 
K L 

25 

(wherein K and L are independently a hydrogen atom or 
form a single bond when taken together), a group repre- 
sented by the formula -CH»*cr a group r epres ented by the 
formula -(CHak-, m is an integer of 0 or 1, and R stands for 30 
a hydroxyf group, a group represented by the formula 



R l 

-NH(CH 2 ) p -CON< 



(wherein R 1 and R a may be the same or different and each 
stands for a hydrogen atom or a lower alky! group and p 
stands for an integer of 1 or 2), a group represented by the 
formula -NH-(CH*)q-OH (wherein q denotes an integer of 1 
or 2) or a group represented by the formula 



45 



-NH-CH Z -CH— CH 2 0H 
I 

OH 



and a prtarmacotogicaBy acceptable salt thereof, 

a process for the preparation thereof and a pharmaceutical 
composition containing it 

Tne tower alkyf defined as R 1 and R* in the general 
formula (I) is a straight or branched alkyi group having 1 to 
6 carbon atoms such as methyl, ethyl, n-propyU n-butyi, 
feobutyt, 1-metfiyipropyt, ten-butyl, n-pentyi, 1-etfryipropyt, 
isoamyl or n-hexyL 

Tnough the compound of the present invention can be 
present as various stereoisomers, the present invention 
includes aH of the stereoisomers. 



Examples of the pharmacofogjcaDy acceptable salts 
55 according to the present invention include salts of benzoic 
acid derivatives represented by the general formula (!) 
wherein R is a hydroxy! group with metals (for example, 
sodium, potassium or aluminum) and bases (for example, 
ammonium, metfryiamme, hydrazine, guaniome, dicyciohex- 
50 yfamine, quinine or ctnchonine). 
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AD of the pofyprenyd compounds according to the 
present invention are novel compounds .which have not 
been described in literature as yet, and have an excellent 
cholesterol-decreasing activity, so that they are useful as an 
antihyperctofesteroiemtc agent and can be used to treat 
arteriosclerosis. 

Up to this time, no pofyprenyl compounds having an 
antihypercholesterolemtc and ^^arteriosclerotic activity 
have been known as yet The inventors of the present 
invention have long studied on various poryprenyi com- 



CH 3 
I 



TO 



pounds and have found unexpectedly that the poiyprenyl 
compounds according to the present invention have an 
excellent antihyperchoJesterolerru'c activity. The present In- 
vention has been accompfished on the basis of this finding. 

The compounds (I) according to the present invention 
can be prepared by various methods. . Representative or- 
dinary methods are follows: 

Preparation Process 1 

The compound represented by the general formula (I) 
wherein m is 0 and R is OH, La, 



CH 3 



H-(CH 2 -C-C^^ ( 10 



I 
A 



I 

Y 



can be prepared by Die following procedure. 



25 



o 

II 



C,H s O — P — CH 2 -^^-C< 



OOCH, 



cm 



CH, 

H-<CH 2 - C = CH-CH 2 ^-GH S - C — CH 3 ' ( IH ) 

O 



(wherein n is an integer of 0 to 2) 

I 

CH a CH S 
H-£CH,-C= CH-CH 2 3n CH 2 -C= CH-^^)-COOH 

(10 

Jreduction 
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CH 3 
! 



CH 3 



CD 



Diethyl (4^e1hoxycartx3rrylph8ny0methylphosphonale 
represented by the formula (II) ts reacted with a ketone 
compound represented by the formula OH) (Wrffig reaction), 
followed by hydrolysis to obtain a compound (I*) which is 
one of the objective compounds. The compound (P) is 
cataJyfcaDy reduced to obtain a compound (I") which is 
also one of the objective compounds. Examples of the 
catalyst to be used in the Wrtfig reaction include sodium 
rnethyiate (MeONa), sodium ethyiate (EtONa), t-BuOK and 
NaH, whfle examples of the solvent to be used in the Wrttig 

1 



TO 



15 



reaction include tetrahydrofaran (THF), rJirrietrryfformamide 
(DMF), ether, nttromethane and dimethyl sulfoxide (DMSO). 
The reaction temperature is preferably from a room tem- 
peralure to about 100°C. 

Preparation Process 2 

The compound represented by the general formula (!) 
wherein m is 0 and R is OH, Le^ 



CH 3 



HKCH 2 H^^GHK)H^aH 2 -C-GH-^^-C00H 

A B Y Z (10 



can be prepared by the following procedure. 
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CStep 13 

cc^o s p + -ch,-^^> Br- 



avo 



CH 3 

H-CCH l -0=CH-GH i 5 5 -CH J -C-CH 3 ' (m) 

II* 

o 

I 

CH S GH, 
H-(CH l 2 -C=CH-CH 5 VCH z -C=CH-^^) (V) 

CStep 113 | f OE jnyiation 

CH S CH 3 

H^CH^C^H-CH^CHa-^CH-^VcHO 

W (YD 

CStep III 3 I 

oxidation 



CH 3 CH 3 
H-(CH J ^=CH-CH^CH i -C=CH-^^-COOH 

(10 



The reaction of Step I is carried out In the presence of bo 
a base such as sodium rnethyiate, sodium etbylate, t-BuOK, 
MeU, n-BuU or C<H»U in a solvent such as ethanol, 
methanol, tetrahydrofuran (THF), ether, dimethyiforrriarnide - 
(DMF) or dimethyl sulfoxide (DMSO), preferably at a tem- 
perature of from a room temperature to about 100°C. 65 



The formylation of Step II is carried out by ordinary 
methods including the following three methods 

(1) reagent HCN + HCI 

catalyst AO a or ZnO, 



solvent CHCJ, or CH^O, 
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10 



condition: the reaction is earned out under coding with ice, 
followed by hydrolysis with a dilute alkali 

(2) reagent CO +• HCl 
catalyst Cud + AlCt, 
solvent: benzene 
condition: room temperature 

(3) reagent DMF + POCk 



10 



75 



solvent DMF 

condition: under coofing with ice 



The cradafion of Step ID is earned out by using a 
reagent such as potassium permanganate (KMnO<) or chro- 
mium tnoxtda and a solvent such as water or acetic acid, 
preferably at a temperature from room temperature to about 
100°C. 

Preparation Process 3 

The compound represented by the general formula 0) 
wherein R is OH, X is 



\ 3 
-C=CH- 



and n is l can be prepared by the following procedure. 



.I f- , 1 [ \=/ II - 

A B Y Z 0 



c as 5 o) 2 P-CH.COOC.H, 

• - ' ft • 



era) 



CH 3 

I 



CH 3 



CH 3 

•I 



T ' / V 



I [ 
A B 



I I 
Y Z 



CEO 



60 

CH, 



CH, 



H-CCHj^-CH-CHf^CI^-C-CH-^^-^CH-COOH 



I I 
A B 



I ! 

Y Z 



6 
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A compound (VII) is reacted with a compound (VIII) in 
the presence of a base such as sodium methytate, sodium 
ethylate, t-BuOK or NaH in a solvent such as 



(IX) is hydroryzed or reduced by an ordinary method to 
obtain a compound (I"*) which is one of the objective 
compounds. The starting material (VII) can be prepared, for 



tetrahydrofuran, ether DMF, benzene or hexane at a tern- s example, by the following methods which win be shown - 
perature of o to 80 e C to obtain an ester (IX). The ester - schematically below. 



(Method 1) 




Y-ft an 



MeLi- ether solution 
(XII) 



room 
temp. 



(VII) 



wherein Y is a group represented by the formula 



MeMgBr- ether solution 
(XIII) 



-70 ~ 0°C 



CH, 



CH 3 

I 



H-CCH.-G-CH-CH^CHz-C-CH- 
A B Y Z 



(A, B, Y and 2 are as defined above) 

(Method 2) 



Y -</ \) + CH s COC^ 
CX1Y) (XV) 



This reaction is carried out in the presence of a cata- 
lyst such as AlCI,, SnCU or ZnCI, in a solvent such as 
CCU* CHjCIa or benzene at a temperature of ice cooling to 65 
80"C. 



7 
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(Method 3) 
(Step I) 

azeotropic 

^ glycol p _ toluene- W /\ 

sulfonic acid ' y Y 

(TCVT1 solvent: 

benzene 

(XVI) 



(Step II) 

(VII) + nbs beazoyl P^fe 



reflux W 6<? 
solvent: CCl^ or benzene j | 



(Xfi) 



(Step III) 



(XVII) + (c c h.),p 

653 reflux 

solvent: 
(XIX) benzene or 

toluene 



(CjH,)^ : CK z -£\-C- CHjBr - 



(Step IV) (XX) 

(xxi) v (xai) 



(Step V) 

HCl. 

(XXII) -3- (VTI) 

solvent: alcohol or acetone 



8 
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The reaction of Step IV is carried out in the presence 
of a base such as sodium methyiate, sodium ethylate, t- 
BuOK, MdU n-BuLi or CHJJ in a solvent such as ethanol, 
methanol, tetrahydrofuran (THF), ether, DMF or DMSO, 
preferably at a reaction temperature of a room tompefature 
to about 100°G. 



Preparation Process 4 

The compound represented by the general formula (I) 
wherein R is OH, X Is -CH 2 -CH 2 -and m is 1 can be 
prepared by the following procedure. 



CH a CH 3 

H^OT s ^-CH-<H^af.-C-CH-/~V-CHO 
•II I I \=t/ 

A B Y Z ■ (XXIlD 



+ • 

(e*H 5 0) -P-CHiCOOCH, 

z II . 
O 



(no 



CHj OH3 
A B Y Z 



=CH-COOC 8 H, 
(XXIV) 



hydrolysis 



reduction 



CK, OH. 

HKCHrC-CH-CH^CHf-C-C 

II II 

A B Y Z 



/^-CHrCHi-COOH 

an 



In Step 1, the preparation of the compound (XXIV) is 
carried out in the presence of a base such as sodium 
methyiate, sodium ethylate, t-BuOK or NaH in a solvent 
such as tetrahyd r ofuran (THF), ether, DMF, benzene or 
hexane at a reaction temperature of 0 to 80°C. 

The obtained compound (XXIV) is red u ced and 
hydrofyzed by an ordinary method to obtain a compound - 
(I"") which is one of the objective compounds. The reduc- 
tion is carried out in the presence of a catalyst such as 
Raney nickel, Pd-C, PtO, or Pt-C in a solvent such as 
ethanot, methanol, ethyl acetate, cfioxane or acetic acid 
under a pressure of normal pressure to 150 kg/cm 1 at a 



65 



temperature of room temperature to about 100°C. If neces- 
sary, a small amount of acetic, hydrochloric or perchloric 
acid may be added as a co-catalyst The addition of such a 
co-catalyst promotes the reaction or enables the reaction to 
proceed under more moderate conditions. 

The hydrolysis is carried out in the presence of a base 
such as KOH or NaOH or an acid such as hydrochloric or 
sulfuric acid according to an ordinary method. In the hy- 
drolysis, methanol, ethanol, propanol, ethylene glycol or 
propylene glycol is used as a solvent while the reaction 
temperature may be about room temperature. 



9 
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The starting material (XXIII) can be prepared, for ex- 
ample, by the following procedure which w3l be described - 
schematically. 



A B Y Z 



CH, 
I 



HHCH 2 -G-CH-<H^CH 2 -C-CS^ - VcH 2 OH 



] ( 
A B 



Y Z 



MnO. 



or 



Na 2 Cr 2 0 7 



(XXIII) 



(XXVI) 



Preparation: Process 5 

The compound represented by the general formula (I) 
wherein R is OH, X Is -CHi-and m is 1 can be prepared by 
the following procedure. 45 
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(Method 1) . 

CH 3 CH, 

ii ii \=y 

A B Y Z 

(XXVI) 



CH 3 CH S 
H-^CHi-C-CH-CH^ CH 2 -C-CH- 
% A B Y Z 




: 2 cooh 



CI") 



The compound (XXVI) is hydrolyzed in the presence of 
KOH, NaOH or the See according to an ordinary method to 
obtain the carboxyfic add (T") which is one of the objective 
compounds. This hydrolysis is preferably carried out in a 
solvent such as propylene glycol or ethylene glycol at a 
temperature of 80 to 150°C. 



30 



35 



The starting compound (XXVI) can be prepared, for 
example, by the following procedure, the reaction formula of 
which wffl be shown below. 



40 



45 



so 



55 



60 
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22 



CH* CH S 

H-(CH l -C-(m^H 2 ^CH 2 -<J-CH-/ _ V CH J 0H 
A B Y Z 

(XXVI) 



P-toluenesulfonyl chloride 
solvent: pyridine 
under cooling with ice 



CH 3 CHj 
A B Y Z 




O 

o 

(XXV!) 



KCN 

solvent: DMSO 

reaction temperature: 80 *v 150 °C 



(XXVII) 



50 



12 
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24 



(Method 2} 

CH, - GH, 

A B Y Z 




MgHa^ 
(XXK) 



(wherein Hal stands for a halogen) 



CO. 



CH 3 



CH 3 



H-(CH 2 -C-CH^H 2 )aCH 2 H3-CH^_\ 
A B Y Z . 




: 2 ccoh 



The compound QOCIX) Is reacted with carbon dioxide 
by an ordinary method (Grignard reaction) to obtain the 
cartxjxyCc acid (!"*) which is one of the objective com- 
pounds. The reaction temperature is from -70 °C to room 
temperature. 



35 



40 



The starting compound (XXIX) can be prepared, for 
example, by the following procedure, the reaction formula of 
which will be shown below. 



CH, 
I 

HHC^-OCH-CH^tC^-C- 

II • II 

A B Y Z 



Mg 




Hag 



(XXX) 



solvent: ether or THF 



(XXIX) 



Preparation Process 6 

The compound represented by the general formula 0) 
wherein R is not a hydroxy! group, but a group represented 
by the formula 



65 
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-NH(CHJ p -CON<^ 



(wherein p> R l and R* are as defined above), -NH-<CI-y q - 
OH (wherein q is as defined above) or 

10 



OH 



can be prepared by reacting the carbaxyCc add prepared 
by the above process with a reactive acid derivative such 20 
as an acid hafide and reacting the resulting compound with 
an amine to obtain the corresponding arrtide* 



25 



30 



35 



SO 



$$ 
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(Method 1) 



CH, 
I 



CH, 
I 



h-ccHz-c-ch-ch^ch.-c-ch-^Qkx^cooh 



AB 



I I 

y z 



(XXXI) 



(wherein, n, m,. A, B, Y and 2 are as defined 
above) 



EStep 13 



CH, CH 3 

11 M N=/ 

Y Z 



A B 



(XXXI) 



CStep 23 



(wherein Hal stands for a halogen atom) 
RH (corresponding amine) 



CH S CH S 
H^CH^^HH3H^CH r G-OT-/~V<X> 5r COR 

ii. ii 

AB YZ 



(xxxm) 



(wherein R is as defined above) 



In Step 1, the carboxyOc acid is converted into the 
corresponding acid hafide. For example, the acid is reacted 
with SOCI* SOCI* POCK PCX PCI, or oxaJyl chloride into 
the acid chlorida This reaction may be carried out without 
any solvent or in a solvent such as benzene or toluene 
under reflux. 



In Step 2, the acid hafide obtained in Step 1 is reacted 
with the corresponding amine RH according to an ordinary 
process to obtain an objective acid amide (XXXIII). 

Examples of the RH include 



65 
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R 1 

H 2 N-(CH 2 ) p -rCON< RZ ( XXXi7) 

H^CCH,)^ - OH (XXXV ) 

H^-CH^CK-CH^H ' ( XXXVI) 

1 • " 
OH 

75 

wherein p, R\ R 1 and q are as defined above- This reaction Is carried out in a solvent such as 

tetrahydrofuran, ether! benzene, chloroform or toluene, gen- 
erally in the presence of a base such as pyridine, 
trietftylamine or potassium carbonate. 

20 



30 



so 



55 



60 



16 
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tMethod 2) 

CH, CH, 

H^CH 2 -<KH3H^CH J -CKJH-// X V 
A B YZ 



•COOH 



CXXXD 



[Step 1] 



C1C00C 2 H S 
or 

O 

0 



(XXXVII) 



CH 3 



{C 2 H s O) 2 P-C1 (XXXVIII) 



CH, 



(XXXK) 



I I 
A B 



YZ 



or 



CH, CH, 

HKCHj-C-C-CH,-^ OiVO 
II " I ! 

AB YZ 



O 

ft Vnr^ cOOP-(OC, H 3 ), 



(XXXX) 




(Step 2] 



RH (corresponding amide) 



6S 
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34 



A B Y Z 



70 

In Step l f the cartwxyfic add (XXXI) ts condensed with 
the compound (XXXVI!) or (XXXVIII) to obtain the com- 
pound (XXXIX) or POOOQ- This condensation ts carried out 
in a solvent such as tetrahydrofuran, ether, benzene or 
chfofofbrm* general!/ In the presence of a base such as is 
trietrtylarrcne or pyridine. The preferred reaction temperature 
ts from -50°C to a room temperature. 

fn Step 2, the compound (XXXIX) or (XXXX) obtained 
In Step 1 is reacted with the corresponding amine [- 
(XXXIV). (XXXV) or pOOCVI)! by an ordinary method to 20 
obtain an objective amide (XXXI H). 

This reaction is carried out generally in the presence of 
a base such as tnetfrylamine or pyridine- 

The effect of the compound according to the present 
invention will be described in further detail by the phar- 25 
macoiogtcal animal experiment. 

Experimental Example 



(XXXHI) 



Antihyperchotesterotemic activity 



Method 

A mate SD rat of 4 weeks of age was fed with a high 
ctolesterolemjc bait for 3 days, followed by returning to a 
normal bait The test compound which will be described 
below was orally administered to the rat twice a day for 2 
days. 2 days after returning to a normal bait, blood was 
drawn from the rat and examined for the total amount of 
serum cholesterol Cloftorate was used as a control medi- 
cine. The control group exhibited an average cholesterol 
value of 130 mg/dL The rates of the decrease in cholesterol 
value with respect to the test compound are shown in Table 
1. 

The test compound was emulsified with 1% Tween 80 
and administered in an amount of 50 mg per kg of weight 



Test compound 

compound « A^V^O" C °° H 
compound Br - ^y^As^^^^ 05 



compound Cz 



compound D: 



A/\A/\A--^ycooH 



-COOH 



60 
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compound E: 



compound F: 



compound G: 



compound Hi 



compound I: 



compound J : 



• compound K: 



compound L: 



compound M: 



compound N: 




19 



37 0194 633 38 



compound Oz 

compound P: . yKy\/\^^~ CON T K /N ^CON<_^^ 
compound Q: A /v JT\^^im^ Q ^ 




compound R: . 

compound S: I f J~\\^ CONH^nh, 




compound T: A^A^^ 00 ^^^ 

\ 

compound U: . / lv > V A v .^^/\ C 00H 



compound 



50 
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Table 1 



Test compound 


Rate of the 
decrease in 
cholesterol value 


Test compound 


Rate of the 
decrease in 
cholesterol value 


compound A 


19 


compound M 


on 

ZD 


compound B 


21 


compound N • 


1 Q 


compound C 


28 


compound O 




compound D 


20 


compound P 


Li 


compound E 


21 


compound Q 


Jz 


compound F 


4 J. 


cotupouncL t\ 


25 


compound G 


28 


compound S 


26 


compound H 


29 


compound T 


24 


compound I 


28 


compound U 


20 


compound J 


27 


.compound V 


21 


compound K 




clofibrate 


18 


compound L 


, • 26 







It is apparent from the above pharmacological experi- 
ment mat the compound of the present invention has an 
- excellent antihyrjerchdesterotemic activity. Therefore, it is 
useful as a medicine based on the antiriypercholesterolemic 
activity, particularly as an anthypercrxrfesterolemic agent or 
an antiarteriosd erotic agent 

Further, though an ant'hypercholesterolemic agent must 
be administered for a long period because of the nature of 
the disease, the compound of the present invention exhibits 
a very low toxicity and is a very safe compound, so that the 
present invention is very valuable in this respect With 
respect to the toxicity of the compound according to the 
present invention, when the above described compounds A 
to V were administered to SD rats (of a weight of about 
200 g), neither death nor adverse reactions were observed 

The dosage of the compound of the present invention 
to be administered to a patient as an antihyper- 
cholesterolernic agent or an antiarterioscterotic agent ts re- 
markably varied depending upon the kind of patient, the 
degree of the disease, the kind of compound or the age of 
patient and not particularly Bmited. The compound of the 
present invention is administered orally or parentaraHy in a 
dosage of about 10 to 1000 mg, preferably about 30 to 300 
mg, per adult by two to four portions a day. The form of the 
compound to be administered may be powder, fine granule, 
granule, pellet, capsule, injection or the like The formulation 
is carried out by using an ordinary formulating carrier and 
according to an ordinary method. 



35 
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so 



55 



60 



65 



The solid medicine for oral administration can be for- 
mulated by adding a finer, if necessary, together with binder, 
disintegrating agent lubricant coloring matter or corrigent 
to a principal agent and converting the obtained mixture into 
pellet coaled pellet granule, powder or capsule according 
to an ordinary method. 

Examples of the filler include lactose, com starch, 
sucrose, glucose, sorbitol, crystalline cellulose and silicon 
dioxide. Examples of the binder include polyvinyl alcohol, 
polyvinyl ether, ethyJceBulose, methyl cellulose, gum arabic, 
tragacanth, gelatin, shellac, hydraxypropylceQuiose, hydrox* 
ypropytetarch and pofyvirryfpyrroTidona Examples of the dis- 
integrating agent include starch, agar, gelatin powder, cry- 
stalline cellulose, calcium carbonate, sodium hydrogen car- 
bonate, calcium citrate, dextrin and pectin. Examples of the 
lubricant include stearic acid, magnesium, talc, polyethylene 
glycol, silica and hardened vegetable oiL The coloring mat- 
ter may be any one which is permitted to be added to 
medicines. Examples of the corrigent include cocoa powder, 
menthot aromatic acid,, mentha oil, bomeol and powdered 
cinnamon baric Of course, the peDet or granule may be 
coated with sugar, gelatin or the like. 

In the preparation of injection, a principal agent is, if 
necessary after the addition of pH adjuster, buffer, stabilizer, 
solubflizing agent or the like, converted into a subcutaneous, 
intramuscular or intravenous injection. 

Now, the following Formulation Example will describe 
the case where N^-^e'^etrTyjteptyfl-N' , N'-diethyt- 
glycinamide which is one of the representative compounds 
of the present invention (hereinafter referred to as "principal 
agent") is used as an active ingrealent 
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Formulation Example (pellet) 
principal agent 
anhydrous silicic acid 
crystalline cellulose 
corn starch 
hydroxypropylcellulose 
magnesium stearate 



10 g 
50 g 
70 g 
26 g 
10 g 
4 g 



The mixture of the above formulation was treated ac- 
cording/ to an ordinary procedure to obtain a pellet having a 
peDet weight of 180 mg. 

Now, Examples of the present invention win be de- 
scribed, though the present invention is not limited to them. 



20 



4-(l Msobutenyi)benzoic acid 




OOH 



(t) Synthesis of methyl 4-brornornethyibenzoatB 

15 g of methyl totuate, 17.8 g of r>Myomosucctnfmtde 
and 0-5 g of benzoyl peroxide were suspended in 50 ml of 
carbon tetrachloride under stirring. The suspension was 
heated under reflux lor 30 minutes. After the completion of 
the reaction, the reaction mixture was washed with water, 
concentrated and distilled under a reduced pressure to 
obtain 18.5 g of the tife compound (yield: 81%). 

(2) Diethyl (4-methrjKycarbonyfpheny^^ 

223 g of methyl 4^bromomethyn5enzoate obtained hi 
the above step (1) was reacted with 16.6 g of triethyl 
phosphte at 120°C for z hours. After the completion of the 
reaction, the reaction mixture was distilled under a reduced 
pressure to obtain 23.2 g of the title compound (yiekfc 
82%). 



40 



(3) 4-{1 Msobutenyf) benzoic acid 

23 g of sodium hydride was suspended m 50 ml of 
DMF. 37 g of diethyl (4-methoxycarbcnypherryrh 
rnethyJ phosphate was dropwise added to the suspension, 
followed by the addition of 20 ml of acetone. The mixture 
was reacted at 50°C for 2 hours. The reaction mixture was 
poured into water and extracted with hexane. The extract 
was washed with water and concentrated. The residue was 
dissolved in ethanol and 15 g of potassium hydroxide was 
added to the solution, followed by dissolution. The resulting 
solution was heated under reflux tor one hour. 

The reaction mixture was neutralized with dilute hy- 
drochloric acid and extracted with ether. The extract was 
washed with water and concentrated- The residua was 
recrystaJfized from benzene to obtain 7.9 g of the objective 
compound as a white crystal (yield: 42%). 



55 ° Elemental analysis as Ct>H R Ox 



so 



- • . C - H 

calculated (%) ?4 g? . fi gg 

observed (%) 75 A 5 ? Q4 
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oMass( m /2):176(M*) 
o WslMR(DMSO-dS) : 
«1.90(3Hid;J«4) 
1.92(3H,d. J 13 *) 



6.28(lH, br.s) 
7.27(2H,d, J =9) 
5 7.97(2H,d, J =9) 
Example 2 



to 4-lsobutylbenzoic acid 




C00H 



17.6 g of 4-{i'-isobutenyl)benzoic acid was dissolved 
in ethancri and catalyticafly reduced in the presence of 
Raney nickel catalyst 



calculated (%) 
observed (%) 



Alter the removal of the catalyst by filtration, the reac- 
tion mixture was concentrated and recrystallized from hex- 
ane to obtain 16.9 g of the objective compound as a white 
crystal (yield: 95%). 

o Elemental analysis as C„H„0, 



c 

74. 13 
74.30 



.H 
7.92 
8.01 



o"Mas( ro /z):178(M+) 
o «H-NMR-PMSO-d«) : 
5 0^9(6H,d, J«8) 
1.7«2.1(1H) 



2.52(2H, d, J^8) 
7.20(2H r d. J = 9) 
45 7.97(2H, d, J=9) 
Example 3 



so 4^2\6M>imeihyl-l '^'-heptaolenyObenzotc acid 




. 6.5 g of sodium methytate was dissolved in 50 ml of 
DMF. 37 g of diethyl (4-methoxycarbonylpheny()- 
methylphosphonate was dropwise added to the solution. 



60 



65 



12.6 g of 6-methyl-5-heptBrh2-one was added to the 
resulting mixture to carry out the reaction at 50 °C for 2 
hours. The reaction mixture was treated according to the 
same procedure as the one described in Example 1 to 
obtain 15.3 g of the objective compound as a white crystal 
(yield: 63%). 



o Elelental analysis as Ct*H„O a 
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calculated (%) 
observed (%) 



c . 

78.65 
78.89 



H 
8.25 
8.46 



70 



oMassr/z):244(M*) 
o *H-NMR (CDCIJ 
5 T.5-1.8(6H) 
T.8-1.9(3H) 
Tj9-23(4H) 
4.9-5.3(lH} 



6^(1 H. far. s) 
7.15-7^(2H f m) 
IS 7.98(2*4. d,J« 9) 
Example 4 

20 4K2\6 , ^imethyfhepty0benzofc acid 




24.4 g of 4-(2\6'-<fimethyM ^'-heptaoTertyl) benzoic 
acid obtained in Example 3 was treated according to the 
same procedure as the one described in Example 2 to 
obtain 20.6 g of the objective compound as a white crystal 
(yiekfc 83%). 

o Elemental analyse as CwHmO* 



calculated (%) 



observed (%) 



oMass( n Yz):248(M 4 ) 
o T-f-NMR (CDCIJ 
«034(3H, d,J=7) 
0-86{6H, d, J=7) 



40 



H 
9.74 
9.88 



so 



60 



77.37 
77.39 

22-2.9(2H. m) 
7.20(2H, d. J =9) 
757(2H,d,J=9) 
Example 5 



4^2\6\10'-Trimetriyfuna^^ acid 



65 



24 



47 



0 194 693 



46 




8.2 g of sodium ethyfate was dissolved in 50 ml of 
DMF, followed by the dropwise addition of 37 g of dethyl • 
(4HTiethoxycarborTy!pheny0methy^ 194 g of 

geranyiacetone was added to the resulting mixture to cany 
out the reaction at 50°C for 2 hours. 



calculated {%) 
observed } 



oMassT/ z ):3l8(M*) 
o »H-NMR(CDCI,) : 
«0.84(3H,d, J =7) 
O.B6(9H,d, J»7) 
1.0-1.9(15H) 



The reaction mixture was treated according to the 
1Q same procedure as the one described in Example 1 or 2 
and purified by silica gel chromatography to obtain 26.7 g 
of the objective compound as a waxy solid (yield: 64%). 



75 



o Elemental analysis as Cj,H„0» 



25 



30 



35 



C H 
T9.19 10.7-6 
79.25 10.89 

2^-2£(2H, m) 
7.20(2H, d. J«9) 
7.98(2H, d, J =9) 
Example 6 

3-[4Ml * -1sobutBny0phenyl}-2-butenoic acid 




COOH 



8.8 g of 4-(1 'isobutenyl)benzoic acid was dissolved in 
ether. The resulting solution was dropwise added to 500 ml 
of a 1.4 M solution of methyOithium in ether. The reaction 
mixture was poured into ice, washed with water and con- 
centrated. 

1.2 g ot sodium hydride was suspended in 30 ml of 
THF, followed by the dropwise addition of 12.0 g of diethyl 
otrtoxycartx^rnethyiphospf^c^a The above concentration 
residue was dropwise added to the obtained mixture to 



50 



55 



carry out the reaction at 50°C for 2 hours. The reaction 
mixture was washed with water, concentrated and dissolved 
in ethanot 7 g of potassium hydroxide was added to the 
obtained solution, followed by dissolution. 

The obtained solution was poured into dilute hydrochlo- 
ric acid and extracted with ether. The extract was washed 
with water and concentrated. The residue was recrystalfeed 
from hexane to obtain 3.0 g of the objective compound as a 
white crystal (yield: 28%). 



o Elemental analysis as CwH„O x 



25 
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calculated (%) 
observed (%) 



C 

7 7.75 
77.83 



H 
7.46 
7.66 



oMassC n / 2 ):2l6(M*) 
o«H4sJMR(CDCl^: 
«1^9(3H.d, J =4) 
1^1C3H,d.J=4) 
ZJ5~ZG&H) 



10 



15 



2D 



6/l-6.2(tH) 
a2-6^(lH t br.s) 
7.1-7.6{4H, m) 
*7 



3-(4MsobutytphenyO-2-*utentMC? add 




19-7 g of 4-isobutylbenzoyl chJoride was dissolved in 
ether, followed by the dropwise addition of 33 ml of 3M 
solution of m ethyl niagnesrum iodide in ether at -40°G. Wa- 
ter was added to the mixture to cany out the decomposition 
and the resulting mature was washed with water and con- 



6.5 g of sodium rnethylate was suspended in 50 ml of 
THF r followed by the dropwise addition of 30 g of diethyl 
elhoxyr^rtxnTylmethyiphosphonate. The above concentration 
residue was dropwise added to the obtained mixture to 



cany out the reaction at 50°C for 2 hours. The reaction 
35 mixture was washed with water, concentrated and dissolved 
in ethanoL 17 g of potassium hydroxide was added to the 
obtained solution, followed by dissolution. 

The obtained solution was poured into dilute hydrochlo- 
ric acid and extracted with ether. The extract was washed 
40 with water and concentrated. The residue was recrystallizBd 
from hexane to obtain 10-2 g of the objective compound as 
a white crystal (yiekfc 47%). 

o Elemental analysis as C«HaO x 



calculated (%} 
observed (%) 



c- 

77.0 3 
77.17 



H 
8.31 
8.48 



o MassfYz) :218(M + ) 
o WMMFUCDCJt,) : 
5 0^0{6H, d, J-8) 
1.7-2.1 (1H) 
2£1<2H,d, J =8) 
2.55-2.6(3H) 



60 



6.1-6^(1 H) 
7.16(2H, d, J=9> 
7d42(2H, d, J =9) 
Example 8 

3-(4Msobutyfpheny0butyric acid 



26 
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21.8 g of 3-{4Msobutyfphenyl)-2-butBnoic acid was 
treated according to tha sama procedure as the one de- 
scribed in Example 2 to obtain 18.3 g of the objective 
compound as a white crystal (yield: 83%% 

o Elemental analysis as C«H»O a . 



10 



15 



COOK* 



calculated (%) 
observed (%) 



c. 

7 6.32 
76.54 



H 
9.15 
9.3 9 



o Mass Hz) : 220(M*) 
o 'H-NMR (CDCtJ : 
5 0-89(6^0; J =8) 
T.280H, d, J=>8) 
1.7-2.1(1H) 
£51 (2H, d, J = B) 



2£*2.7(2H) 



30 



3.0-3.1(lH) 
7Xt-7^(4H) 
35 Example B 



3~[4*-(2" f 6"-DimefliyM " ,5"^eptadjenyDpherTyQ-2-butencfc 
acid 

40 




26.3 g of 4-<2 , ,6 4 -<JimethyH '^'-heptadienyQberizoyl 
chloride was treated according to the same procedure as 
the one described in Example 7 to obtain 14.7 g of the 
objective compound as a white crystal (yield: 52%). 

o Elemental analysis as C«H«Oa 



50 



55 



COOH 



calculated (%) 
observed {%} 



C 

80.24 
8 0.31 



H 

8.5 1 

8.6 7 
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a MassTM: 284(14*) 

« T H-NMR (CDCia) : 

5 1.64(3*1, s) 

T.71(3H r S) 

1.9-2.0(3H) 

2-1-2_3(4H) 

2^-2.6(3H) 



5.0- 53(1 H) 

6.1- 02(1H} 
5 S.2-a3(lH) 

7.1-7.6(4H) 
Example to 

10 

3-[4M2"£"-Dimethylhepty0phe^ add 




12.4 g of 4^2\6 f KlimethyIhepty0benzoic acid was 
treated according to the same procedure as the one de- 
scribed in Example 6 and purified by chromatography to 
obtain 6.0 g of the objective compound as a wax (yi'ekfc 
42%). 

o Elemental analysis as CHsO, 



30 



calculated (%) 
observed (%) 



c 

79.12 
79.03 



H 

9.79 
9.84 



*MassC%): 288(1^) 

o«H-NMR(CDCl^: 

5 0.84(3H > d r J«7) 

OS7(6H.d,J=7) 

0.9-T.9{8H> 

£2-2.8(5H) 



SO 



55 



ai-6^(lH) 
7.16(2H, d, J =9) 
7.42(2H, d, J=9) 
11 



3i4 , -^6*-Dinriethyihep^ acid 




COOK 



23 



55 
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This compound can be prepared by any of the follow* 
big three methods. (Method 1) 



283 g of 3-[4M2",6"KfBnethylheptyOphenyl]-2- 
butenoic acid was treated according to the same procedure 
as the one described in Example 2 and purified by silica gal 
chromatography to obtain 25-2 g of the objective compound 
as a colorless oil (yeilct 87%). 

o Elemental analysis as CuHnOi 



C H 

calculated (%) 78.57 10.41 
observed (%) 78.71 10.57 



oMassHz):290(M*) 
o 'H-NMR (CDCIJ 
aO-84(3H,d, J«7) 
0-8B(6H,aW«7) 
0.9-1 .9(8H) 
1.28(3H,d, J =8) 
2.1-2-8<4H, m) 
3.0-3.4<lH, m) 
7.0-7.2(4H) 



20 



30 



35 



1~2 g of radium hydride was suspended in 50 ml of 
THF, followed by the dropwise addition of 12.0 g of diethyl 
ethoxycartxjnyfmethylphosphonata The concentration resi- 
due was dropwise added to the obtained mixture to cany 
out the reaction at 50°C for 2 hours. The reaction mixture 
was poured into water, extracted with hexane, washed with 
water and concentrated. 

The residue was dissolved in ethanol and cataryticafty 
reduced in the presence of Raney nickel catalyst After the 
removal of the catalyst by filtration, 7 g of potassium 
hydroxide was dissolved in the obtained solution. The ob- 
tained mixture was poured into dilute rrydrochloric acid, 
extracted with ether, washed with water, concentrated and 
purified by column chromatography to obtain 33 g of the 
objective compound (yield: 11%). 

(Method 3) 



(Method 2) 

13.4 g of 4-methyfac8tophenone was dissolved in 100 40 
ml of benzene, followed by the addition of 20 mJ of ethylene 
glycol and a catalytic amount of p^toluenesulfonfc acid. The 
mixture was azeotropicaOy -dehydrated for several hours, 
cooled and washed by pouring it into an aqueous solution of 
sodium hydrogen carbonate. The product was washed with 45 
water and dried. 

17.8 g of N-bromosuccinimide and 0.2 g of benzoyl 
peroxide were added to the obtained product and the result- 
ing mixture was heated under reflux, cooled, washed with 
water and concentrated. 50 

28.8 g of triphenyiphosphine and the concentration 
residue were dissolved in 200 ml of benzene. The obtained 
solution was heated under reflux and coded. The precipitate 
was filtered, washed with water and dried 

The obtained powder was suspended in 200 mt of 55 
DMF, followed by the dropwise addition of a solution of 6.8 
g of sodium ethylate in DMF. 12.0 g of 6-methyl-5-hepten- 
2-one was dropwise added to the resulting mixture to carry 
out the reaction at 50°C for 2 hours. The reaction mixture 
was poured into water, extracted with hexane, washed with so 
water and concentrated. 

The residue was dissolved in methanol Hydrochloric 
acid was added to the obtained solution to carry out the 
reaction at 50 °C for one hour. The reaction mixture was 
poured into water, neutralized with an aqueous solution of 65 
sodium hydrogen carbonate, extracted with hexane, washed 
with water and concentrated. 



305 g of benzyrm'pbenylphosphonium chloride was 
suspended in 200 ml of DMF, followed by the dropwise 
addition of &8 g of sodium ethylate in DMF. 12.0 g of 6- 
methyi-5-hepten-2-one was dropwise added to the obtained 
mixture to carry out the reaction at 50°C for 2 hours. The 
reaction mixture was poured into water, extracted with hex- 
ane, washed with water and concentrated. 

The residue was dissolved in ethanol, cataJyticaDy re- 
duced in the presence of Raney nickel catalyst, filtered to 
remove the catalyst and concentrated. 

20.0 g of anhydrous aluminum chloride powder was 
suspended in 100 ml of carbon tetrach l ori d e, followed by 
the addition of 11.8 g of acetyl chloride under cooling. The 
concentration residue was dropwise added to tne ootaineo 
mixture under cooling with ice to carry out the reaction for 
one hour. The reaction mixture was poured into ice-water. 
Tne organic layer was washed with dilute hydrochloric acid, 
aqueous solution of sodium hydrogen carbonate and water 
and concentrated. 

1.2 g of sodium hydride was suspended in 50 ml of 
THF, followed by the dropwise addition of 12.0 g of diethyl 
othoxycartxsnytmothyfphosphonate. The conc ent r atio n resi- 
due was dropwise added to the obtained mixture to cany 
out the reaction at 50 °C for 2 hours. The reaction mixture 
was poured into water, extracted with hexane, washed with 
water and concentrated. 

The residue was dissolved in ethanol, cataJyticaDy re- 
duced in the presence of Raney nickel catalyst and filtered 
to remove the catalyst 7 g of potassium hydroxide was 
dissolved in the obtained solution. The resulting solution 
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was poured into dffute hydrochloric acid, extracted with 
ether, washed with water, concentrated and purified by 
column chromatography to obtain 9-9 g of the objective 
compound (34%). 



Example 12 



344^6M0--Trirnet^^ acid 




OOH 



is 

1SJ9 g of 4K2\6 , p lO r -trirne1hytijndecyOben20ic acid 
was treated according to the same procedure as the one 
described in Example $ and purified by silSca get 
chromatography to obtain 9.8 g of the objective compound 
as a wax (yfefcf: 5S%). 20 

© EEamental analysts as QMjJOz 



calculated C%) 
observed (%) 



C 

80.39 
80.55 



H . 
10.68 
10.73 



aMassC n /r):35B(M*) 
o 'H-NMRfCDCl,) : 
5 0^4(3H. oVJ=7). 
0-87<9H,d,J=7> 
0.9-1 ,9(15H) 
£2-2.8(5H) 



35 6.1-02{1H) 

7.15(2H r o;j-9) 
7.42(2H,d r J=9) 
Example 13 



40 



45 



3T4X2"^10*-Trmnethyiu^ acid 




COOH 



35.8 g of 3-[4'-(2".6M O'-mmethyfiirxjecyOpheriyrr-a- 
butenofc acid was treated according to the same procedure 
as the one described In Example 2 and purified by silica gel 
chromatography to obtain 32j4 g of the objective compound 
as a coforfess off (yiekfc 91 %). 

o Elemental analysis as C^hUO, 



60 
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calculated (%) 
observed (%) 



C 

79.94 

ao.io 



H 
1 L 1 8 

11.23 



aMass( n> /2):360(M*) 
* 'H-NMR(CDCIJ : 
«034{3H,d, J=7) 
0.87<9H,d, J =7) 
0.9-1-9(15H) 
1.29(3H,d, J =8) 



10 2.1-2a(4H, m) 
3.0-3.4(lH, m) 
7.0-7.2(4H) 
Example 14 



75 



20 



3^4*4sobutylpheny0propionic acid 




COOH 



17.8 g of 4-isobutyfbenzoic acid was reduced by the 
use of lithium aluminum hydride, the product was stirred in 
methylene chloride together with manganese dioxide. After 
24 hours* the mixture was filtered and concentrated. 

Separately, 2.4 g of sodium hydride was suspended in 
30 ml of hexane, followed by the dropwise addition of 24 g 
of diethyl sthoxycarbortylphQSphonate. The above concen- 
tration residue was dropwise added to the resulting mixture 
to carry out the reaction at 50 °C for 2 hours. After the 
completion of the reaction, the reaction mixture was washed 
with water, concentrated, dissolved in ethanol and cataiyt- 



calculated (%) 
observed {%) 



30 



35 



40 



tcafly reduced in the presence of Raney nickel catalyst The 
reaction mixture was filtered to remove the catalyst and 10 
g of potassium hydroxide was dissolved in the obtained 
filtrate. 

The solution was poured into dilute hydrochloric acid, 
extracted with ether, washed with water and concentrated. 
The residue was purified by silica gel chromatography to 
obtain 11.7 g of the objective compound as a white powder 
(yield: 57%). 

o Elemental analysis as CuHnOi 



c 

75.69 
75.84 



H 
8,8 0 
8.8 9 



o MassTO : 206(M + ) 
o 'H-NMR(CDCia) : 
5 0^9(6H,d, J = 8) 
1.7-2.1(1 H) 



55 



60 



2^-3.2(4H) 
2£1(2H, d, J»8) 
7J>-7.2(4H) 
>15 



3-[4^2",6 - -Dimethyme^^ acid 

65 



31 



61 
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OOH 



243 g of 4K2\6'K&n8thyihep^benzofc add w 
as a. starting material and treated according to the same 
procedure as the one described in Example 14 to obtain 
T4-9 g of the objective compound as a white powder (yield: 
54%). 

o Elemental analysis as CaH*0, 



calculated (%} 
observed (%} 



10 



15 



c 

78.21 
78.31- 



H 
10.21 
10.29 



oMassT/ 2 ):276(M + ) 
o 'H-NMRCCDCI,) : 
5 0.84(3^(1, J =7) 
0.87(6H r d. J =7) 



1.0-1.9(8H) 
30 2^-3-2(6H) 
7.0-7.2(4H) 
Example 16 



35 



3^4X2"£",10"-Tranetftyl^^ acid 




COOH 



313 g of 4-(2* ,6" ,1 OMrimethyiundecyl) benzoic acid 
was used as a starting material and treated according to the 50 
same procedure as the one described m Example 14 to 
obtain 173 g of the objective compound as a wax (yield: 
51%). 

o Elemental analysis as CoHnOa . 55 



C H 

calculated (%) 79 ?1 ^ ^ 
observed (%) ?g Q5 ^ ^ 



32 



# 
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64 



oMassr/ z );346(M*> 
p «-NMR(COCl a ) : 
*0,80(3H r aVJ«7) 
0-84(9H, d. J =7) 



1^-1.9(15* br.) 
2.2-3.2(6H, m) 
5 7.12(4H, s) 
Example 17 

m 3T4X2",B"-Dimemylhepty0benzoy0am[no-1 ,2-propanediol 




CONH-^Y^OH 
m OH 



26.7 g of M2\6 f -oTmethyihepty0benzoyf chloride was 
dropwise added to a solution comprising 13.7 g of 3-amino- 
1 ^-propanediol, 15 g of triethyiamlne and 100 ml of NJSI- 
drmethytformamide under cooGng with joe. After the comple- 
tion of the reaction, the reaction mixture was poured into 
water, neutralized with dilute hydrichtoric acid, and extracted 



with chloroform. The extract was washed with water, con- 
centrated and purified by silica get chromatography to ob- 
25 tain 20.2 g of the objective compound as a wax (yield: 
63%). 

o Elemental analysis as CoH^NO, 



oMassHz):321(M*) 
o «H-NMR(CDCl a ) : 
«034(3H,o; J =7) 
0^6(6H, d, J»7) 
1.0-1^(8H) 
2^-23(2H) 
3.2-3.7(5H) 



calculated (%) 



observed (%) 



C H 
.70.99 9.72 
80.25 9.95 

<0 3.7-4.0(2H) 
6.9-7.1 (1H) 
7.19(2H,d, J =9) 

45 

7.96(2H, d. J«9) 
Example 18 

so 

^M2\6*-Dimethy1heptyl)benzo^ 



55 



65 



33 
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1&2 g of gfydhanuoe hydnochlonde was suspended In 
a mixture of 15 g of tnefryfamine and 100 ml of 
tetrahyarofuraru 26.7 g of ^'^KfimethylheptyObenzoyl 
chloride was dropwise added to the suspension undercool- 
ing with lea 



The reaction mixture was poured into water and neu- 
tralized with dilute hydrochtonc acid and extracted w&h 
ether. The extract was washed with water, concentrated 
and recrystaffized from ethyl acetate to obtain 26.1 g of the 
objective compound as a white crystal (yield: 86%). 

o Elemental analysis as C«H»NaQ» 



calculated {%) 
observed (%) 



c 

71,01 
71.20 



H 
9.27 
9.32 



o MassfVa) : 304(M + ) 
o WJMR(CDClo) : 
*0.84<3H,d. J=7) 
0.86(6H,aVJ-7) 
TjQV1j9(8H) 
ZZ-ZS{2H) 
4.17(2H, d, J =4) 
5.75-5.96(1 H) 



20 



6.65-090(1 H) 

7.18(2H,d,J=9) 

7.1-7.4{1H) 

7.76(2H,d,J=9) 

Bcampte19 

N-[4K2\6M3imethy^^ 



/^C0Ni^^CON<° zH5 



3 
S 



24.8 g of 4K2\6 r KlaTOtfTyihepty0benzoic acid and 13.1 
g of triethylamine were dissolved in 100 ml of 
tetrahydrofuran. 13.0 g of ethyl chlorocarbonate was drop* 
wise added to the solution under cooEng with fee. 

20.9 g of ethylgryctne hydrochloride was suspended in 
a mature of 20.0 g of triethyiamme and 100 ml of 
tetrarryorofuran. The above reaction mature was added to 
the obtained suspension. 

The reaction mature was poured into water, neutralized 
with aUute hyarochtoric add and extracted with ether. The 
extract was washed with water, concentrated and dissolved 
in ethanoL 16 g of potassium hydroxide was added to the 
obtained solution, followed by dfesorufjon. 



45 
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The reaction mature was poured into water, neutralized 
with dilute hydrochloric acid and extracted with ether. The 
extract was washed with water, concentrated and dissolved 
in a mature of 15 g of triethylamine and 100 ml of 
tetrafiydroturan. 13JD g of ethyl chSorocarbonate was drop- 
wise added to the obtained solution, followed by the addition 
of 20 g of cfietriyJamine. 

The reaction mature was poured into water, neutrafized 
with (flute hydrochloric acid and extracted with ether. The 
extract was washed with water, concentrated and purified 
by sTaa gd coturm chcrrratogrepr^ 
objective compound as a colorless oil (yield: 32%). 

o Bementai analysis as CaH^NaQ, 



34 
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oMassr/z):3eo(M + ) 
b *H-NMR(CDCX J ) : 
5 0.84(3H, d,J«7) 
0.86(6H, d, J=7) 
0.9-1 -9{14H) 
2-2-2-8(2H, m) 
3.1-3.6(4^ m) 



calculated (%) 
observed, {%) 



c 

73.29 
"73.38 



H 
1 0. 0.7 
10.21 



10 



15 



20 



29.0 g of 3-[4'-(2* ,6"-dim8thylheptyOph0nyl]butyric 
acid was dissolved in 10 ml of tetrahydrofuraa 253 g of 
triethyiamine was added to the solution, followed by the 
dropwise addition of 13.0 g of ethyl chtorocarbonate under 
cooling with ice. 

After the completion of the reaction, the reaction mix- 
ture was added to a solution of 9.0 g of ethanolamine in 
100 ml of tetrahydrufuran at 0°C or below. 



40 



4.23(2H, d, J =*4> 
7.1-7.5(3H) 
7.76(2H, d,J=9) 
Example 20 



N-{3-[4^6"-Dintethyih^ 





The reaction mixture was poured into water, neutrafized 
with dilute hydrochloric acid and extracted with ether. The 
extract was washed with water, concentrated and purified 
by sifica gel column chromatography to obtain 29.1 g of the 
objective compound as a colorless oil (yield: 87.4%). 

o Elemental analysis as C^HsNO, 



o «H-NMR(CDC1,) : 
«Q£4(3H.d,J«7) 
O.BB(6H, d, J«7) 
03-1 3{BH) 
1^8{3H,d,J=8) 



calculated {%) 
observed (%) 



65 



c 

75.63 
75.78 

2,1-2L8(4H t m) 

3.0-3.4(3H) 

3.4-3.6(2H) 

6.6-6.9(lH) 

7.0-7.2{4H) 

Example 21 



H 
10.58 
10.64 
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t^-propanecfibl 




CONH- 




29.0 g of 15 
actd was used as a starting material and treated according 
to the same procedure as the one described in Example 17 
to obtain 24.3 g of the objective compound as a wax (yield: 
57%). 

20 

o Elemental analysis as CaHpNOi 



calculated (%) . 72 68 
observed ( % ) 7 2. 8 1 



H 
10.26 
10.49 



aMassHr): 353(M*) 
o , H-NMR(CDCr : ) : 
S 0.84(3H, ti, J *7) 
0^7(6H,d, J«7) 
0.9-1 .9{8H) 
1^7(3^(1,^8) 
2-1-23(4H. m) 



3.0-3.7(6H) 
35 3,7-4.0(2H) 

63-7.2(3H) 
40 Example 22 

N^3K-(2%6""Dnne1hyIhepty0phe^ 




CONiK^CONHjj 



303 g of 3^4'<2^6■-dirnethylheptygp 
chloride was used as a starting material, treated according 
the same procedure as the one described in Example 18 
and purified by silica gef chromatography to obtain 313 g 
of the objective compound as a white powder (yieWt 32%). 

o Elemental analysis as C^H^NA 



38 
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o Mass( OT /r) : 346(M*). 
o H-NMRfCDCIa) r 
5 QiB4{3H,dl J-7) 
0.86(6H, d, J«7) 
0-9-1-9(8H) 
1^{3H,dlJ=8) 
2.1-2.B(4H. m) 
34)-3.4(lK m) 



calculated (%} 
observed (%) 



C H 
72.79 9.8 9 
72.8 4 9.97 

10 4.18(2H, d, J = 4) 
5.75-5.950 H) 
6.65-6.90(1 H) 
7.0-7.4(5H) 
Example 23 



75 



20 



N^3K4M2\6'-Dirne%lte^^ 
oTethytgtycinarnide 




conh^Ncon< 



29.0 g of aH^^^^melhylheplyOpherTyObulyric acid 
was used as a starting materia! and treated according to the 
same procedure as the one desc ri bed in Example 19 to 
obtain 17.2 g of the objective compound as a colorless ofl - 
(yield: 42%), 

o Elemental analysts as CH^NjO, 



oMass( m /r):402(Mn 
o «H-NMR(CDCl,) : 
«0^40H,d, J = 7) 
0.87(6H,d,J=7) 
0.9-1.9(14H) 
1J29(3H, d, J =8) 
2.1-2*{4H, m) 



calculated (%) 
observed (%}- 



60 



C H 
74.58 10.52 
74.74 10.66 

„ 3.0-3£(5H,m) 
4J22(2H,d, J=4) 
7.0-7.5(5H) 
Example 24 

4-lsobutytphertf acetic acid 
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74 




COOH 



17.8 g of 4-Isobutylbenzoic add was reduced by the 
use of Othium aluminum hydride and concentrated. The 
concentration residue was dissolved in 30 ml of pyridine, 
followed by the addition of 22JQ g of p-tofuenesuifbnyi 
. chloride under cooling with ice. The reaction mixture was 
poured into ice-water and extracted with ether. The extract 
was washed with water and concentrated at 30°C. 

1QJ0 g of potassium cyanide was suspended in 150 ml 
of DMSO. The above concentration residue was added to 
the obtained suspension at 120°C to carry out the reaction 
for several hours. The reaction mixture was coded, poured 
into tee-water and extracted with ether. The extract was 
washed with water and concentrated. 



calculated (%) 
observed (%) 



TO 



75 



25 



The residue was dissolved in 100 mi of propylene 
giycot, followed by the addition of 17 g of potassium hydrox- 
ide. The resulting mixture was stirred at 120°C tor. several 
hours, cooled, poured into foe-water, neutralized with dilute 
hydrochloric acid and extracted with ether. The extract was 
washed with water, concentrated and recrystanized from 
hexane to obtain 5.4 g of the objective compound as a 
white crystal (yiekfc 28%). 

o Elemental analysts as CoH tc 0 2 



C H 
7497 8.39 
75.11 8.57 



o Mass^/z) : 192(M*) 
o 'H-NMR(CDCt,) : 
«O90(6H,d, J =8) 
1.7-2.1(1H) 



35 

2^2(2H,d,J«8) 
3.53(2H, s> 
<0 7.0-7.2(4H) 
Example 25 



45 4K2\6'OimethymerJty0phenylacefic acid 




COOH 



24.8 g of 4-(2* ,6'-dirnetriy{heptyf)benzD!c acid was 
used as a starting material and treated according to the 
same procedure as the one described in Example 24 to 
obtain 53 g of the objective compound as a while crystal - 
(yield: 22%). 

o Hemental analysis as C„H a O a 
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calculated (%) 
observed (%} 



c 

77.82 
78.01 



H 
9.99 
10.05 



o Mass ( m /z) : 262(M*> 
aN-NMR(CDCl a ): 
5 0^5(3H,d. J-7) 
0.87(6H,d. J^7) 
1.0-1.9(BH) 



70 £2-£9(2H, m) 
3.51(2H,s> 
7.0-7.2(4H) 
Example 25 



75 



20 



4^\6\10 , -Trimeihyhindecyt)ph^ add 




31 .8 g of 4^2\6\lO'-trimethyiund8cy0benzoic acid 
was used as a starting material, treated according to the 
same procedure as the one described in Example 24 and 
purified by chromatography to obtain 1 1 .6 g of the abjective 35 
compound as a wax (yield: 35%). . 

o Elemental analysis as C^H^O, 



oMassr/z):332(M*) 
o 'H-NMR(CDCl,) : 
S0.81(3H,d, J =7) 
C85(9H,d, J =7) 
1.0-1.9(15H) 



calculated (%) 
observed (%) 



C H 
79.46 1 0.9T 
79.66 1 1.08 

50 

3.53<2H, s) 
55 7.0-7^(4H) 
Claims 



60 (1) A pofypronyl compound represented by the 
formula: 



39 
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H-(CH X -C— CH-CHsfeCHrO-CH-^ 
A B YZ. • 



70 

wherein all of A, B, Y, and Z stand for hydrogen atoms, or 
A and B, and Y and Z, form each a single bond between 
both carbon atoms, n is an integer of o to 2, X stands for a 
group represented by the formula 



CH, 
t- 

:-<J— CH- 
1 t 



K L 



(wherein K and L am independently a hydrogen atom or 
form a single bond when taken together), a group repre- 
sented by the formula -CH^-or a group represented by the 
formula -(CH a ) 2 -, m is an Integer of o or 1, and R stands for 
a hydroxy group, a group represented by the 



30 



-NH(CH 2 ) p -C0N<^ ^ 



(wherein R' and R* may be the same or different and each 
stands: for a hydrogen atom or a lower alkyi group and p 
stands for an integer of 1 or 2), a group represented by the 
formula -NH-{CHa)q-OH (wherein q denotes an integer of 1 
or 2) or a group represented by the formula 



-NH-CH^H-C^OH 
• OH 



and a pharniacologicaJly acceptable salt thereot 
(2> A compound defined in claim 1, wherem R is OH. 
(3) A compound defined in daim i, wherein X is 



55 



I • ■ 
_C_CH— 

I t 
K L 
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(wherein K and L are as defined above) and R is OH. 
(4) A compound defined rn claim 1, wherein X fs 



CH, 
t 

_c_ch- 
l I 

K L 



(wherein K and L are as defined above) and R is 



15 



pi 

-NH(CH,)p-CON< 



(Wherein p, R' and R' are as defined above). 

(5) A compound defined in claim 1, wherein X is 85 



I 

-C-CH- 
I I 
K L 



(wherein K and L are as defined above) and R is -NH- 
(CHJq-OH (wherein q is as defined above); 

(6) A compound defined in daim 1, wherein X is 40 



CH a 
I 

— C^CH- 

i . r 

K L 



(wherein K and L are as defined above) and R is 



so 



-NH-€H,-CH-CH,OH 
I 

OH 

60 

4-{2 , ,6*-DimethyM 1 .S'-heptacfienynbenzoic acid, 

(7) A compound as claimed in claim 1 which is selected 

from the group consisting of. 4-(2^^methylhepty0ben2oic acid, 

4-0 '-rsobuteryObenzoic acid, 65 4.(2^6^10^Trh^et^^lina^cyObe^2oic acid, 

4-lsobutyibenzoic acid, 3-f4'-(l °-lscjbut8r^phenyf>-2-butenote acid, 
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3-{4 r -lsobirtyfphenyI)-2-butBnofc acid* 
3K4.'4sobutyIphenyl)butyric acid, 

3-(4'-{2%6"-D?rnemyi-1 ^5-^ptadIenyO-phe^y^^2-^)utBnotc 
acid, 

3^4X2"3"^imethymepty0pheny0-2-butenoic acid, 
3^ , K2^6•^^methy!heply0p^le^yOacetic acid 
3-{4'-{2~,6M 0"-TrimethyfundecyOp^^ acid, 
3 , (4-<2".6\1 0"-TrimemylundecyOphenyl)-butyric add, 
3-(4Msobirty!phenytypropjonic acid, 
3<4H2",6"-Dimethylhepty0pheny0prt^fonlc acid, 
3-(4 r -^',6~ ,1 0">Tnmethyliiratecyl)pheny})-propkKTC acid, 
3'(4M2\6*^frnetriyfherjty0be^ 
ISH4H2\6M>irratrrylhep^ 



N^4-^6M>imethyiheptyO 

N^4M2^"45imethytt>eptyi)phen^ 
efharwlamme* 

3K3W4"K2"\6- , -DamelhyIheptyOphenyi)-c<^^ 
1 ^-propanediol, 

NK3'(4M2«6-4>nnefliyfo^^ 

NK3^4 , {2-,6--Dirnetfrythe^ 
dfetrryigtyctnamtda, 

4-lsobutyfphenyfacetjc add, 

4K2\6 f *DimethyIheptyf)phefiyiacet}C acid 

and 4^6\10*-Trunetriylw add 



20 (8) A pharmaceutical composition which comprises a com- 
pound as calmed m Claim 1 and a phannaceutically ac- 
ceptable carrier. 

(9) A process for produdng a compound of the formula (Q: 



70 



15 



25 



CH Z 

. I 

*A B 



in which n is zero, 1 or 2;.m is zero; R is OH; A and B 
form a single bond between both carbon atoms and Y and 
Z form a single bond between both carbon atoms; 

which comprises reacting a compound of the formula (II): 



C-CH-^M--CX) 5 COR 
Y Z 

(I)' 



O 
II 




C 2 H 5 0 — P - CH 2 . \)-C00CH3 
OC 2 H 5 



CIO 



vrilh a compound of the formula 011): 



50 



CH S 
I . 

H-(CH Z — C = CH-CH^CH, — C— CH/ CIBT) 



C- 

I! 
O 



which n is zero* 1 or 2. 

(10) A process tor producing a compound of the formula - 



42 
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HH^-(^H-CH^CH J -C-CH-/^>-(X) 5 COR 

(I)' 



A. B YZ "■ 



In which n is zero, 1 or 2; m is zero; R is OH and A, B, Y «* defined in Claim 9. 
and Z each are hydrogen, 

^. ^ (11) A process for producing a compound of the formula - 

which comprises reducing the compound of the formula (I) (I): 

CH, • ' CH 3 - 

H-CCH^C-CH-CH-s C^-C-CH-ZJ^-^hCOR 
A B Y Z * 

• CD" 

in which n is zero, 1 or 2; m is zero; R is OH; A and B 25 
form a single bond between both carbon atoms and Y and 
Z form a single bond between both carbon atoms, 

which comprises oxidizing a compound of the formula (VI): 30 

. H-CCH 2 -G=CH-CH^CH-C=CH-<^ rT ^>-CHO 




cvn 

40 

in which n is zero, 1 or 2. 

(12) A process for producing a compound of the formula - 
0): 

45 

ch, pas 

H-CCH.-C-CH-CH^ CH s -C-CH-^)-( X ) 5 COR J 
A B y 1 '. ' ■ 

• • • (I)' 

55 

in which n is zero, 1 or 2; A and B are hydrogen or form a which comprises hydrolyzing a compound of the formula ■ 

™^ bond between both carbon atoms; Y and Z are (DC): 



hydrogen or form a single bond between both carbon 
atoms; RisOH;mislandXis -C(CH3)=CH-, & 



65 
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t. • i- ^ i 

H^CI^-CaH3H^ C H,-c-CHHfVc=CH--CD0aH J 
A B • Y Z 

■ . . (E) 

JO 

(13) A process for producing a compound of the formula - 

CH S CH a -. 
H-CCEI^-^H-CT^Ca-C-CH-^^-CX^COR 

a b ll -:V 

• (I)' 

in which n is zero, T or 2; A and B are hydrogen or form a which comprises conducting hydrolysis and reciuctjon of a 

single bond between both carbon atoms; Y and Z are compound of the formula (XXIV): 

hydrogen or form a angle bond between both carbon 
atoms: R is OH; m is 1 and X is -CH2-CH2-, 

CH, CH, 
A B Y Z 

(XXIV) 

(14) A process tor producing a compound of the formula - 40 

H-CCH.-C-CH-CH^ CH.-C-CH-^ ^-(X^COR 
A B Y Z ". . 

(I)" 

in which n is zero. 1 or 2; A and B is hydrogen or form a which comprises hydrofyzing a compound of the formula - 

single bond between both carbon atoms: Y and Z are (XXVII): 
hydrogen or form a single bond between both carbon 55 
atoms; m is 1, R is OH and X is -CH2-, 



CH, CH, 
A B Y Z 



44 



87 



0 194 693 



S3 



(15) A process for producing a compound of the formula • 
(I): 



CH, . CH/ 

H-CGH.-C-CH-CH^ CH t -C-CH-^^-<X) 5 COR 

• (I)' 



A B 



Y Z 



in which n is zero, t or 2; A and B are hydrogen or form a 
single bond between both carbon atoms; Y and Z are 
hydrogen or form a single bond between both carbon 
atoms; m is 1; R is OH and X is -CH2-, 



which comprises reacting with carbon dioxide a compound 
of the formula (XXIX): 



CH, 
I 



CH, 
I 



H^CHrC-CH-CHi^sCHi-C-CH- 
AB » Y Z 




,MgHa* 



(16) A process for producing a compound of the formula « 
(I* 



30 



CH, ' CH/-, • 

H-(CH 2 -C^H-CH^CH J -C-CH-^J^-(X) 5 C0R 
A B {]*••. 

• (I)" 



In which m is zero or 1; n is zero, i or 2; A and B are 
hydrogen or form a single bond between both carbon 
atoms; Y and Z are hydrogen or form a single bond 
between both carbon atoms; X Is a group of the formula - 
(CHSJCK-CHL-, K and L are hydrogen or form a single 
bond between both carbon atoms; R is a group of the 



45 



formula: -NH(CH2)p-CONRlR2. a group of the formula: - 
NH(CH2)q-OH or a group of the formula: -NH-CH2-CHOH- 
CH20H; p, q, R1 and R2 are defined in Claim 1, 

which comprises reacting a compound of the formula - 
(XXXJi), (XXXIX) or (XXXX): 



60 



65 



45 



89 



0194 693 



so 



.CH 3 
I 



CH 3 
t 



h^ch z ^hdh^h^ch z -<)-ch-<Qkx)s C0H ^ 

.yz 



t t 

A B 



(XXXI) 



CH a " CH, 

I • \ . 

K-(CH,-C-C-CH>-k CH,- 

' "II \ I 

AB • YZ 



CH 3 
f 




^coocooaB; 



CXXXDC) 

o 
1! 



If " u.. W 

AB YZ 

CXXXX) 



with an amine of foe formula: RH in which R is defined 30 chotesterotemic activity for the treatment of artenosdeitjs^ 
above. 



17- The use of the compounds of Claims 1 to 7 for the 
preparation of a medicament having antihyper- 



. I 

K-(CH 2 -C-CH- 
I f 
A B 



Clam(s) for contracting state : AT 

1. A process for producing a compound of the formula (I): 

CH 3 - 



CH^ CHj-C-CH-^^-CXfeCOR 
Y Z "- . 

- CI) 



m which n is zero, 1 or 2; m is zero; R is OH; A and B 
form a single bond between both carbon atoms and Y and 
Z form a single bond between both carbon atoms; 

which comprises reacting a compound of the formula (II): 



o 
li 



so 



C 2 H 5 0— P — CH 2 -^T^-COOCH 3 (H) 



oaH 5 



with a compound of the formula (III): 
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CH 3 

H-<CH Z - C = CH-CH^- CH Z — C — CH 3 * (IE ) 



which n is zero, 1 or 2. 

2. A process tor producing a compound of the formula (I): 10 

CH, CH 3 - 
H-CCH.-C-CH-CH^ CH I -C-CH-/~^-(X) 5 COR 
A B Y Z • 

• CD" 

in which n is zero, 1 or 2; m is zero; R is OH and A, B, Y defined in Claim 1. 

and Z each are hydrogen, ^ 

3. A process for producing a compound of the formula (I): 

which comprises reducing the compound of the formula (I) 

CH, CH 3 ; 
H-CCH^-C-CH-CH^ CH 2 -C-CH-^J^-(X) 5 C0R 
A B Y Z "■ * 

in which n is zero, 1 or 2; m is zero; R is OH; A and B 
form a smote bond between both carbon atoms and Y and 
Z form a single bond between both carbon atoms, 

which comprises oxidizing a compound of the formula (VI): 



CH } CH 3 
H-(CH l -C=CH-CH,) F -CH 2 -C=CH-f ' VcHO 

. . - '• "•' ' ' W . (YD 

in which n is zero, 1 or 2. 55 
4. A process for producing a compound of the formula (I): 

60 
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CK 3 CH, 5 

J "I 

f I II \_/ 

A B Y Z ■ 

\ -• ' CD' 

TO 

in which rr ts zero, 1 or 2; A and B are hydrogen or form a which comprises hydrotyzing a compound of the formula • 

single bond between both carbon atoms; Y and 2 are (IX): 
hydrogen or form a single bond between both carbon 
atoms; R is OH; m is 1 and X is -C{CH3)=CH- f 75 

CHi - CHj CH 3 

I I "II 

A B • Y Z 



(IX) 



& A process for producing a compound of the formula (I): 

30 



CH 3 CBV - _ 

H-CCH.-C-CH-CH^ CH.-C-CH-^XN-CXfeCOR 

j I II _- \ — './ 

A B Y Z 



CI) 



in which n is zero, 1 or 2; A and B are hydrogen or form a which comprises conducting hydrolysis and reduction of a 

single bond between both carbon atoms; Y and Z are compound of the forrnuia (XXIV): 

hydrogen or form a single bond between both carbon 

atoms; RfeOH;mfeTandXfe -CH2-CH2-, 45 

11 i 1 "• cxxrv) 

6. A process for producing a compound of the formula (f)" 

60 
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CH 3 , • CH a - 

H-CCTz-CM^-CHds-Ca-C-CH-^^-CXfeCOR 

II II . \=/ 

A B Y Z 

(I) 

10 

in which n is zero, 1 or 2; A and B is hydrogen or form a which comprises hydrotyzing a compound of the formula - 

single bond between both carbon atoms; Y and Z are (XXVII): 
hydrogen or form a single bond between both carbon 
atoms;rnis1.RisOHandXis-CH2-. 5 

CH, CH, 
HHCH^-CHKHi^C^^-CHHf^VcH.CN 

A B Y Z 

■ ■ • ■ " (XXV2) 

7. A process for producing a compound of the formula (I): 

CH 3 CH/" 
H-CCH.-C-CH-CH^ CH s -C-CH-^J^-(X) 5 C0R 
A B Y Z 

CD" 

40. 

in which n is zero, 1 or 2; A and B are hydrogen or form a which comprises reacting with carbon dioxide a compound 

single bond between both carbon atoms; Y and Z are of the formula (XXIX): 

hydrogen or form a single bond between both carbon 
atoms; m is 1; 4 is OH and X is -CH2-, 

45 

CH 3 : CH 3 

H^CH 2 H3H3HH3H 2 75CH 2 -- C-CH-^^^KJH 2 ^Ha^ 
A B Y Z 

CXXK) 

55 

8, A process for producing a compound of the formula (I): 



H-CCH^C-CH-CH^ CH 1 -C-CH-/~^-(X) 5 COR 
A B Y Z • " 

.■ CD' 
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in which m is zero or t; n is zero, 1 or 2; A and B are 
hydrogen or form a single bond between both carbon 
atoms; Y and Z are hydrogen or form a single bond 
between both carbon atoms; X is a group of the formula - 
(CH3JCK-CHL-. K and L are hydrogen or form a single 
bond between bom carbon atoms; R is a group of the 
formula: -NH(CH2)p-COMR1 R2, a group of the formula: - 
NH(CH2)g-OH or a group of me formula: -NH-CH2-CH0H- 



CH20H; wherein p stands for an integer of 1 or 2, q 
denotes an integer of 1 or 2, and R1 and R2 may be the 
same or different and each stands for a hydrogen atom or a 
lower alky) group. 

which comprises reacting a compound of the formula - 
(XXXII), (XXXIX) or (XXXX): 



.CH, 

I 



CH 3 
I 



( I 

A- B 



I I 

y z 



CXX3D 



f I II 

AB YZ 




(XXXK) 



CH a CH, 
AB YZ 




O 

.. II 
m GOOP-(CC 2 H s ) z 

(XXXX) 



with an amine of the formula: RH in which R is defined 
above. 

a. The use of the products of claims 1 to 8 for the 



preparation of a medicament having arrtihyper- 
cholesterotemjc activfty for the treatoient of artenosclefosis. 
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